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(57) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Its bousing Inclined Oat 
portions, supporting wtth use of axles rolling out members, mounted on supporting plates. The flat 
portions arc In the form of cylindrical counterbores, whose axis coincide wtth axis of the rolling 
out members. The counterbore has grooves, opened at Kb one side. The supporting plate are arranged 
In the grooves and rigidly connected wtth the axles of the rolling out members. Each above 
mentioned groove has at Its end portion an additional groove. Each supporting plate Is provided by 
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by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of tt 2 cl, 7 dwg 
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(54) YCTPOflCTBO OJ1H PA3DAJIBUODKM TPVB 
(57) Atelract: 

M3o6peresKe np^Raasatxao jyra p&aaanbqpBKH ncpcKpuBATcjiefl so npo^HntHMX ipvtS, ycraBaaxHBacMwx 
b ^«>» waY Ha 6ctKOBOft nooepxRocTM Kopnyca Bbanvmesw KaxjioHHwe idiockbe ynacTKH, Ha Koropbix c 
noMombio cceft Ha onopHbix rniacncHax ycraHoancHbi Jtsamxjynnva ancMarrw (B3). IIjiocsjk yKacnna 
Bfctnojmeabi b b^c qgnHHHptreccgHX ockoboe (LQ. Och U cosna^ajoT c ochmh B3. Ha U BbmonHCHbi 
OTRpbiTbie c o/ntoro Eonrp naobi (IT). Onopnue nnannmj pacnonoxeHbi b n h hcgctko cjbtwtw c ochuh B3. 
Ha oTKpwTow KOHqp kslm^gto n BbmonHCH flononHHTenhHbrfl n. KaxRan anopHan imacnma csa&xeHa 
BbicrynoM. pasuctmcHHbiM e flonanHHTCJibaou II. Kopnyc c onopHWWH nnacTanawH oxBarbtBaeT raftxa. 
Tax an coaoKynHOCTb npiouaKOB otfecneHHsacT oo wMrm tc H affc w nrncrH ycTpoftcroa. 1 a. n. $-;ibi, 7 an. 
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Description [OnncaHMc M3o6pctchkh): 

M306pCTCHHX 0TH0CHTCR K 6ypCSHK) B KanHTaJlbHOMy pCMOBTy CKBaMH B npCHHaaHatKHO. B WTHOCTH. 

[yiM paaBajDaQQBbiBaHKa ycTpoflcTO K3 npo4>KJibHUX Tpy6 npa ax ycrraHOBKC b CKBaacBHe. 

Haationee 6mnimi x b306pctchhx) no TexHHvecxoH cynniocni jmrnwrcH ycrpoftcrBO prut paaBanbqpBKH 
npo^KrabKbix Tpy6 npa nepeapbrraa hmh ooh ocnoMBtrafl b atBaJDme. ccflepmainee nojibin 
OwnHBBp Mt c umfl xopnyc, na napymnoa noaepxHOCTB Koroporo BbmoriHCKbi HamioHiMc omiocirrcnbHO 
upoflonbHoft oca Kopnyca onocsnc y^acTRH. h ycTaHoaneiaoje aa nocnenHHX c nouorqwo ocefl Ha onopiojx 
nnacTHHax BajifcuyTomae ancueirrbc. 

HcflocraTKOM yroro ycrpoftcrca jibjwctcm HCHaAcanocTb cro pafxrrbi H3-3a HeflocraTOWHoft (htokoh) 
npomxocTB Eopnyca, MBXBMajibBaH TomnaHa cranra aoroporo o peoyjuyraTc BbmonncHBH HaKjioHHbix x cro 
npoftojibHOft oca nnocxHX yuacncoB he y^oancxBopHCT yenoooo npouaocrH npa apy^cHHH. 

Ufinb B3o6pcTeHBW notnjtacHHe Haa,ejKBocrB ycTpoflcroa 3a raer yBCJonicHaa npcraHOCTH ero KOpnyca. 

3to AocmrifTCH tcm. hto b rnmrtmnsau ycTpoftCTBC n/iH p aaBanhD joaga TpytS, epqepmame* nojiwfi 
pj ona gg n wo kbb Kopnyc, Ha Hapymiofl noBepXBDCra Koroporo Bbmanaxsxji hmuiohhmc oTHocsrrcnuao 
npononbuott och Kopnyca nnocKHe yrocTKH, a ycTaaoBneHmjc Ha nocjif^HHX c aouomuo ocefl hb onopHux 
nnacTBBax Bankuyxxnae ajicwarrw. oorvtacao H3o6pere HBK> Haxjiomoje nnocxne y*iacTKH Ha HapyxHOfl 
Donepxaoern Kopnyca Bbmormcuu a sane djdibbwpotocdix hcxobok, och Koropbtx coBnaAaxyr c ochmh 
Bant^ywmKX aneueHTOB, a na Ljexoaxax bwhojihchw orKpurwe c o«noro Konna h 9KC«eHTpOTH0 qic^chhhc 
k acai y naow, npa stom onopHbie mxacnaHbt pacnanoKcmj d n&3ax a mcctko cBwoaau c ochuh 

BajTMiyiOIUHX 3JICUCHT0B. 

HpyraM OT/nraicM onncwBacuoro ycrpoBcrea hbuhctch to, kto na oTKpbtTOM HOHne KaKfloro nana 
BbmonHca flonojiHBTenraMH no3, a x asm an onopnan imacTHBa CHa6acesa BbccrynoM, pacnojioxcBHWM b 
AononHHTcra^oM naay, npn stom ycrrpoftcTBO CHafimcHO raftKOB, oxoaTbn«uoii;efl aopnyc c onopHtofli 
nnacTHHatiH. 

YKaoaHRbic ornmsm ocVcnc^anwuoT bo3uojkhocti> yBejnweBHH TOJimjmta cmnra aopnyca b HaHOoriee 
ouacHOM DoaepcHHOM cettCHHH ero, 6naroAap« <icMy noBbnnaercH inxraBocrb Kopnyca a. cncflOBaTOibno. 
Haflcmocn. patiorbi ycrrpoftcTea 6c3 bsmchchhh cro houkhwiuioto iiapymcoro p^auerpa p/is* ffaHHoro 
THnopa3iccpa. 

Ha ^ht. 1 DOK83&BO ycTpoflcTBO, ycTaBOB/xcsBoc b opo^HJibBoH paasaJiM^pBfaiBacMofl TpytSc, o6nn«tt bh^: Ha 
far. 2 ccTODte A-A Ha <^ht. 1; aa ^ar. 3 ^parMesrr Kopnyca ycrpofttrrea c HOHcrpyKTHBHbiMH ancMCBTauH 
h/ih ycraHOBKH ovibi^poajfDi sjicuchtob; Ha $ht. 4 bh^ no crpenac B aa <>ht. 3; oa $nr. 5 cewxoce B-B na 
per. 1: Ha 4>kt. 6 cetKHHc r-r Ha 4mr. 1. na Qmr. 7 cc^chhc fl-H aa far. 3. 

YCTpOHCTBO RJ1H paOBaJIblJpBKH Tpy6 (^KT. 1) COflCp3KHT IMHJ^p iWCCHKfl nOJIbBl KOpnyC 1 C UCHTrpaJIbHWM 

xaaajioM 2 h pc3b6aftoi 3 a 4 jspx oocamhchhh oootbctctbchho c kojiouhoh 6ypmibHbix Tpy6 5 h 
cxfiaxHHHfaoi ooopynoeaHHui 6. Ha HapyiKHoa bobcpxboctb xopnyca 1 no^ yr/ioM a ero rrpo^antHOfl oca 
BbmonHcHW ruiocxne yuacnai 7 b bhrc hsuihhapmmccxwx uceobor 8, Ha Eoropboc BbmojracHbc OTKpbrrwc c 
o^hoto KOHna nasu 9, 3Kcnarrpvr«iio cucmcHHU c OTHOCHroibHo ucxoaoa b cropoHy orapbiToro xoKua 3Thx 
naaoB, c yr/iyojicHHHMM IObhx npoTHBononoKHbix otkpijtwvi aoHuaM crcHKax. B aaaax 9 pa3McmcHM 
onopHbie nnacTHKU 11 c Eoaupbxuai 12 no ax nepa^epaa ($ar. 1), Bxc^Rmmia a yrnytnaoAH 10 nasoB 9 
(4ht. 3 h 4). 

Ha noBepxHOCTH onopabcx nnacTHH 11 ($ht. I). KOHraRTHpy»incfl c aopnycou, BaroTOBnerabi Bwcrynbi 13, 
BxonHnnse b AononHHTtnbHbie n a3w 14 {tytr. 3 a 4), BwoojiHCBHbfC Ha OTKpbrrux yMacraax oasoa 9. Ha 
HapyKHofi noaepxHOCTH aopnyca Bunonnesa pe3b6a 15, Ha Koropyx) HaeaHneHa raflxa 16, oxBaT w aaxunaH 
onopHwc nnacTBHM 11 a o6ecne<iaBax>taaH ccBueereo c ax xo3bipbaaMH 12, BbicrynaMH 13. yrviytSncHHHMH 10 
b Kopnycc H npnoJlHgTenbHbiMH noaawH 14 ^axcanMio nJiacTHH U o*r npoBopora a BbtnaACHBH ro na30B 9. 

Ha BHQnHHX ot xopnyca noBepxHoernx onopnboc nnaeraH U jxoctko h c sscucsTpwBboi cmcdachhcm b hx 
BepxHefl ncpa^epHH (rpanane) aaxpcnjicmj oca 17 (<J>ar. 1 a 2), Ha Koropbix c nowombw $axcapyjou;cro 
aonboa 18 ycTaHoancHu Bantnyioniac ancwcHTbi 19. npa yrow oca 17 Bam^yxnnKX ancwceroB saxpenncHbi 
aa onopHboc nnacnraax U Tax. mto kx reowarrpirocioic oca cauueTpaa coanaAaxyr c recvcvpmfXXB^B 
ocma cBMueTpaa xoxnaHnpauecxax ocbobox 8 (cm. oceoyio nrnxan 0-0 aa $ar. 3-4). 

3Hcx^eHTpB5iHoe cwemeHHe naoos 9 oTHocaTejitHo fuioina^w ockobok 8, a Tafuae Beranmny uaacuiiajibHo 
B03MOKHoro yr/iy6jicHMH uckodok b cTCKxy aopnyca onpcACJisooT pacucTHWM nyrcM jyiH KoHxpcTHoro 
Tanopa3Mcpa ycrpoacTBa c y^croM o6ccncRCHHH nco6xonHMoro 3aiiaca npoKHOcra aopnyca npa pa6or< 
yCTpoacTBa b yc/ioaaHx xpy^craw. A MaxcHManbHo B03W03XHoe cvicihcxikc onopnwx roracTaH 11 
OTHOCHTenhHO ocefl 17 BajibuyioiuHX ajicueHTOB 19 o6ycrroancHO pacnonomcHaeM narsoa 9 ik>a hhx a tcm, vto 
rcourrpwuccxae oca CHMwerpmi oaKpcruicHHbtx Ha hvu ocefl 17 Banbuyiomax ancMCHxoo 19 Ronmifbi 
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cooi&AaTb c reOMcrpiwcauom ochmh chmmctphh qesosoK . 

PaCoxa ycTpoftcrea uqwchhctch Ha npM*repe poooaJibnotra npo^wiwibix Tpy6 upn vcxmmjfm bub men 
HapymeSHH rcpMCTOTBOCTB ofcaAHofi aoJiouHfci 20 ($ht. 1, 5, 6) cynawrciH bi. 

npo^RJiwiuc xpy^ha 21 cnycKaioT BByrpfe o<5ca^Hofl kojioruu 20, b snrrepBan aoonsn^M H pocmupsDOT no 
npstJKvnm hx ctchok k ctojkc (XSca^aoA kojiohhm 20 (cjmr. 5) cocvjamieM atyrpcmicro rnnpaajiOTccKono 
naBnennsi. 

3aT€iu c nowonxMO pe3b6bi 3 ycTpomrrtw npHcocrtHHHKrr k kojiohbc Tpy6 6 m cnycuaxyr b c&aaxMHy. no 
HocnuKeHHH ycrpoftcrBou eepxHcro KOHna npo$HJihHbix Tpyl5 21 KOJiOHHy 6ypnnbHMX ipytf HaiamajoT 
opamaTb npn oflHOBpcwomow oo3^aHiai occboA narpyaiac n npaubOKK nanocma TpytS qepo aarrpajiwn>tfl 
Baaan 2 Kopnyca 1 rnHflKocTUo. B peDynbTa-re stoto HCfloxaTwe flaaneHHen yMacnra 22 ($ht\ 5) 
npoftanfeHbtx Tpy6 21 BbmpaanHXTrcH no utiothopo a repucnraHoro npHmanw Bccii iiapymaoH noBcpxaocTH 
npoQg nmjx Tpyt5 k rayrpeHHeft noBepxHocTH o6ca£HMx Tpytf 20 ($m\ 6). 

no oKOHMaHHU pa3eamit9WbiDaHK« KOJioKHy 6ypKru>Hux ipytS 5 c ycrrpoAcTBOu noAHMMaioT H3 cebjukhhh. 
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Claims |<t>opuyna Boo6perenHH]: 

1. VCTPOflCTBOJVUI PA3BAJ1bUOBKM TPVB, coflcpwamec nojiwH muiHi^^piNocjurt Kopnyc. na Hapymoft 
noocpXHOCTH KOToporo Bbtnojmtixk* Hoiuioiatwe omocirrejxuio npo/jojrbaoft ocm Kopnyca iuiocjcmc yuacTKH, h 
ycTaaoanemfbic na nocjicflrcnx c nowomjjo ooeA na onopaux nnacnmax Bam>qyiomHc ana^CHTW. 
(rnnmajon^oocfi tcu, «rro hoktiohhmc hhockbc y^acntH Ha napymuoft noocpxjiocna Kopnyca BunonHCHbi b 
bbrc njum^ffp aroam ueKoeox, och Koropbix coonaflajcrr c ochmh oanbtjyjomHX ancwcjrroo. a Ha qcxoBKax 
BtracjiHeHW orspbrrfcie c oflworo Kouya a dxcueHTpuMBO cmciuchhmc k HCMy naobi, npn stow onopRbic 
rmacTHHbt pacnojioxenbi b nanax vt jkcctko catraamj c ochmh Bamj^ynniMX sjicuchtob. 

2. VcTpoftcTBa no n.1, oT/nptamqeccfi tcm. ito aa ompuTow Kotme Kax^oro naaa budojihch 
flononHirrcmaHbtfl naa, a nan^aH ooopnaH nnacniHa cna6mcna eticrynoM. paowcmcHHUM d 
ponojniBTenbBOM naay. npn stow ycrpoftcreo caatmcao rtfiKoA, oxBaxwBajomcd Kopnyc c onopKuwa 
nnacnmaMH. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at Ihe open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section F-T in Fig. 1 , and Fig. 
7 is the section #-£1 in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 1 1 ; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing I.Asa result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 



RU 2056201 CI 



Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 
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Fig. 3 



'I 



RU 2056201 CI 

View £ shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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